Calpain-1 induces apoptosis in pulmonary microvascular endothelial cells under septic conditions.
This study was to investigate the role of calpain in the apoptosis of pulmonary microvascular endothelial cells (PMEC) during septic plasma stimulation. Septic plasma was collected from endotoxemic mice. In cultured PMEC, incubation with septic plasma stimulated calpain activation, increased caspase-3 activity and induced apoptotic cell death. These effects of septic plasma were abrogated by knockdown of calpain-1 but not calpain-2 using specific siRNA. Consistently, treatment with calpain inhibitor-III, or over-expression of calpastatin, an endogenous calpain inhibitor significantly decreased apoptosis induced by septic plasma. Septic plasma also induced NADPH oxidase activation and reactive oxygen species (ROS) production. Inhibiting NADPH oxidase or scavenging ROS attenuated calpain activity and decreased apoptosis in PMEC during septic plasma stimulation. In summary, our study demonstrates that ROS produced from NADPH oxidase stimulates calpain-1 activation, which induces apoptosis under septic conditions. Thus, targeting calpain-1/calpastatin may represent a potential strategy to protect against endothelial injury in sepsis.